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2. Citations and e3q>lanations (Rule 70.7) 
The following dociiments are considered relevant: 

Dl) Bouquin T et al, 'Human anti-RHesus ^ J9^^ ^l^lT 
produced in transgenic plants', Transgenxc Research, (2002), 
Vol. 11, NO. 2, pp. 115-122 
D2) WO0183806 Al 

II] r aK It al"^' .Asse«a.ly of tnonoclonal antibodies with XgGl 
and igA heavy chain domains in transgenic tobacco plants' , Bur 
J Iinmunol. vol. 24, no. 1, 1994, pp. 131-138 ™,,.«„™ais_ 
D5) Li X, song Y et al: 'A fast neutron deletion mutagenesis 
D5) Li X, 3 tern for plants', Plaoat J. voluirve 27, 



based reverse 
no- 3, 2001, pages 235-242 
D6) us 2002/0123057 A 
D7) 

vaccines 
Iiyitiphoma : 



Mc^o^cr^Alson" A et al, ' -^ividua-^-<^,,^^,3cln^ 
produced in plants for the treatment of Non-Hodgkin s 
Anti-idiotype responses in vaccinated mxce confirm 
relevance to the tumor ig' , Blood, (2001), Vol. 98, No. 11 
relevance to t e ^^^9^^. ^t al, -Functional expression 

5 bacteria and plants of an scFv antibody fragment against 
tospoviruses', immunotechnology (Shannon), (1999), Vol. 4, No. 



D9) Mccormick Alison A et al, 'Rapid P^;d^f=J^°^^,^/§^^i^J 
vaccines for lyit5>homa by expression of the tumor-derived 
I?ngle-chain Fv'^itopes in tobacco plants ' Proceedi^^^ of 
the National Academy of Sciences of the United States oe 



amer-ica (1999) . Vol. 96, No. 2, pp. 703-708 

S^or ?ong-Qi^g et al: 'Produce and Characterize Several 
Slasses ol Plan?ibodies (Plant made Monoclonal Antibodies', in 
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1 With regard to any nucleotide and/or amino acid sequence 
invention, tiiis report was established on the basis of: 



disclosed in ttie international appUcation and necessary to the claimed 



type of material 
1 1 a sequence listing 
1^ table(s) related to tiie sequence Hsting 

format of material 
1^ in written fbnnat 
I I in computer readable fbmi 

time of ming/furnisihing 
13 contained in tiie international appUcation as filed 

□ filed togetiier with tiie international appUcation in computer readable form 

□ ftoishedsubsequentiytotiusAuthorityfor^^ 

I 1 received by tills Autiiority as an amendment* on , 



3, Additional comments: 



* If item 4 m Box No, I capites, the lisHitg and/or 
' FormPCT/IPBA/409(SupplementalBoxRelatingto Sequence listing) ^January zuuh; 



table(5) related thereto. y^ichformpartofthebasisofther^ort,nu^bemw^k^^ 
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Continuatioii of: BOX V 



Vitro cellular and Development biology animal, volume 38, 
abstract 1141, 2002 

Dl shows transgenic Arabidopsis plants 

viuman laGi against the Rhesus D antigen. Bxnary sectors 
^^So-S-HC-LC) expressing the light and heavy chaxn from the 
n^sl'2' dual promoter are used. The dual promoter xs stated as 
r fast alternative for simultaneous expression of two 
a East ^^^^2^": -g _ e left column paragraph 2 

transgenes . See page 110 page xj. / j-c f-f^. . ,,rrm 

and page 118 right column last line-page 119 left coluimx 

paragraph 1. 

D2 Shows a method for producing immunoglobulin finding 
^Joteins (IQBPS) in plants by transforming cells wxth a 
?Ibrai^ of at least two different polynucleotides encoding 
diffe^^nt igBP polypeptides. An igBP may comprise a single 
Sl^ogSbulfn '^ch^nl' multiple ^^^^^^^^^^^IT^^ 
chains, or multiple non- identical ^^''''^>^}''^:^^^.J:^^ 
fragments thereof. _XgBPs include, --^'^/-^-J^^^^^ 



^Ses'^ by'^beLg ^^^sS^erwitr^^rynucleotides encoding 

r-Se^-^of 



be used to generate 



^J^:ri:o?idere.cc^ng'rif ferent variant, of ^^^^J^^l^ 
^hlch can tlien be resolved by expressxon in an array or 
e^SyoW^ «US or plant cells or plants. Functional screens 
ofSe^i XgBPs can be made. Assays for -'^--^f^^^'^f^l^^ 
IgBPs are sbo«n. See -^^P^A.^^^;." ^T„%Y„;"^,?25 o 



28 line 9, p. 29 lines 3-15 



35 line 2, and p. 42 line 7-p. 43 line 



4. 



27-p, 
line 7-p. 

D3 Shows monoclonal antibodies expressed .f ^^^'^^^^^^1^^^^ 
antibodies, made by altering the amino ^^^^^^^ J^f*^ are 

^tibody heavy chain or light chain varxable ^f^^^^' 
SnsideLd. see p. 19 line 32-p.. 20 line 9, p.28 lines 12-27, 
and p. 73 claims 1-5. 

D4 shows the expression of the heavy and 1^9*^^ chains of a 
S^rfne monoclonal antibody in Nicotiana ^^^^^^^^^ 
antibodies is detected using ELISA and ^^^""^f'^.^'J^^^ 
function of the assembled antibody. See p. 132 section 2.4. 
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I 05 s^s a screening Btrate^^r^entlfy^g a b^S^/^^I^^ 
being a deletion Eiutant xn the pools then 

|^Ivira^ti%S^lX^r^-3"sirrtrespeciaW .igu.e 

cells and methods of xdentxfyxng, selecting or ^ 

^Si^oglobulins which ^-^^ . -p-^^-^^^ ^^^l^^^l^^J^^^ 
methods in which pools .^^rapx^SJLng tlae jes.^^ 

subjected to an assay in ^^^^^.^^^^^^^^Is^^.r the 

detected -^-^i' 

Antigen l>^^din9 . aalinst e g human imiminodef iciency 

I [0458] . 

07 is an abstract showing an sc^ ^^T'\^T^y^:^en ^ 
plants. An individualized vaccine is produced. 

D8 Shows the expression in plants ^ ^Ji-^LSnor 
against tospoviruses . The engineered scFv .^^y^^'^Jf' the 
pJantiboly-mediated resistance to tospovxruses . See the 

I aJDStract . 

Shows the expression of 
plants. The scPvs are used as vaocxnes. See abstract ana p. 

I 703 right column. 

DlO is an abstract discussing the use P^^^/ ^^^^ntinl 
monoclonal antibodies at low cost. Plantxbodxes for preventing 
^?ect?ve diseases such as HIV and HSV are saxd to be 
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developed . 

The present application relates to a method of producing 
antibodies in transgenic plants and screening of such 
antibodies. The invention is stated to provide a solution to 
the problems associated with prior art techniques of producing 
antibodies (expensive, contagious antigens, antiglobulin 
response etc.) by generating human antibody libraries in 
transgenic plants. 

D2 is considered to represent the closest prior art The 
difference between the invention according to claim 1 and Di 
is that in claim l it is stated that sequences contain a 
multivariable region in which preselected parts which affect 



the 



antibodies' ability to bind antigen have been altered 



Claim 1, a product claim, thus contains elements of a process, 
elements of a product by process claim. 

in Dl (see exaitple 1) constructs comprising a heavy ana a 
light chain and promoters for expression in plants are 
produced. The constructs have altered variable regions. The 
multivariable region of an immunoglobulin inolecule is 
contained in the variable region. However, since it is stated 
claim 1 of the present application that the constructs 
contain multlvariajble regions in which preselected P^rts o£ 
the regions are altered, the invention according to claim l is 
considered novel in view of the constructs produced in D2. The 
constructs of claim 1 can be viewed as a selection of 
constructs produced in D2 (the invention is a selection 

invention) . . . «.«^,",^«« 

By altering preselected parts of the .Jt^ti^riable^ 

parts which affect the - ■ . ^-.-^ ' x^^^^ travnan 

of the target euitigen 



in 



which affect the antibodies' ability to bind to variants 
v.. ux.e target antigen, antibodies to ^tigen variants are 
produced. By altering the parts of the antibodies that are 
involved in antigen binding, it seems more likely that new 
antibodies to antigen variants are produced than if the whole 
variable region is randomly altered. , 

obvious to the skilled person that antibodies against 
variants can be made by altering the multivariable 
molecule. The CDRs of antibodies are commonly 



It is 
antigen 



reaion of the uiwjLeviuj.c ^- 

altered to generate and identify antibodies with specificity 
against a desired protein. 

However, none of the cited documents refer to alterations to 
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preselected parts of the multivariable regions of the 
antibodies . 

None of the cited docioment show libraries of antibodies 
produced in plants, antibodies wherein the regions which 
affect the ctntibodies ability to bind to variants of the 
target antigen are altered. However, such libraries have been 
produced in other orgcinisms than plants. The skilled person 
could therefore suspect that production of antibodies wherein 
the regions which affect the antibodies ability to bind to 
variants of the target antigen are altered could be made in 
plants as well. However, it is considered that the expectation 
of success for coiriblning the teachings of libraries of 
antibodies in other organisms with the teaching of expression 
in plants is not reasonable. Consequently, there seems to be 
no indication that the skilled person would reach a solution 
falling within the scope of claim !• 

Therefore, the invention according to claim 1 and dependent 
claiins 2-19 and 21 is considered to Involve an inventive step. 
The invention according to claims 1-19 and 21 is Industrially 
applicable. 
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Claims 



1. A nucleic acid constaict comprising: 

(i) a sequence encoding an immunoglobulin heavy chain. 

(ii) a sequence encoding an immunoglobulin light chain, and 

(Hi) one or more promoters capable of controlling expression of both sequences in a 
plant, 

wherein both said sequences contain a multivariable region in which preselected parts of 
said regions, which affect the encoded antibodies' ability to bind to variants of the target 
antigen, have been altered by exchanging, inserting or deleting one or more nucleotides as 
compared to the original said immunoglobulin sequence. 

2. The nucleic acid construct as claimed in claim 1. wherein the promoter in (ill) is a dual 
promoter. 

3. The nucleic acid construct as claimed in claim 2. wherein said dual promoter Is masl^' 
from the A tumiefaciens Ti plasmid. 

4 The nucleic acid construct as claimed in any one of claims 1 to 3 further comprising any 
one or more selected from temiinators. enhancers, promoters, or sequences to enable 
cloning and/or purification of the protein. 

6. A vector containing the nucleic acid construct of any one of claims 1 to 4. 

6. The vector as claimed in claim 5 wherein said vector is C2200-DP-HC-LC. 

7. A plant cell comprising a nucleic acid construct as defined in any one of claims 1 to 4 or a 
vector as claimed in claim 5 or claim 6. 

8. A whole plant, or part thereof comprising a plant cell as defined in claim 7. 

9. The seed, and/or propagating material of a plant as claimed in claim 8. 
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10 A method for the production of populations of antibodies comprising construction of nucleic 
' acid constructs of claims 1 to 4. or vectors of claim 5 or claim 6. and the expression of sa.d 
nucleic acids or vectors In plants. 

11. A method according to claim 10 wherein said plants allows posttranslational modifications . 
and/or overproduction of said immunoglobulin proteins. 

12. A method according to claim 10 or claim 1 1 wherein post-translatlonal modifications of the 
antibodies are carried out in the plants in vivo. 

13. A method according to claim 10 or claim 1 1 wherein posttranslational modifications of the 
antibodies are carried out in vitro. 

14 A method according to claims 10 to 13 further comprising a method for selecting plants 
producing antibodies that bind to a specific protein, or fragment thereof, compnsing the 
following steps: 

(a) purify recombinant antibodies from a pool of plants expressing said antibodies; 

(b) assay said antibodies to detemiine whether any bind to the specific protein or 

fragnient thereof; 

(c) and if the results of step (b) are positive, repeating steps (a) and (b) with the pool of 
plants sub divided into smaller groups; and 

(d) repeating steps (a) to (c) until the plant producing the antibody that binds the specific 
protein or fragment thereof is identified. 

15. The method as claimed in claim 14 wherein the initial pool contains 1000 plants, which is 
subdivided by a factor of ten in step (c). 

16. The method as claimed In claim 14 or claim 15 wherein the assay of step (b) Is carried out 
by means of ELiSA. 

17. The method as claimed in any one of claims 14 to 16 wherein the specific protein is a viral 
protein. 

18. The method as claimed In claim 17 wherein the protein is an HIV virus protein. 
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19. The 



method as claimed in claim 18 wherein said protein is an HlV-1 envelope protein. 



20. A phamiaceutical composition comprising an antibody identified by the method as claimed 
in any one of claims 14 to 19. 

21. The use of a nucleic acid molecule as claimed in any on of claims 1 to 4. or a vector as 
claimed in claim 5 or 6 in the production of a transgenic plant. 



